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(54) Charge contacts for rechargeable device 



(57) A charge contact assembly for a rechargeable 
device (12) including a rechargeable unit (12) and a 
base unit (14), the rechargeable unit being engageable 
on the base unit for recharging, the contact assembly 
including at least one first contact (26) disposed on the 
rechargeable device (12), at least one second contact 
(44) disposed on the base unit (14), at least one of the 
first contact and the second contact being configured for 
causing a consistent wiping contact action upon en- 
gagement of the rechargeable unit with the base unit. 
Alternatively, a combination is provided of a rechargea- 
ble unit (12) and a base unit (14) configured for accom- 
modating and recharging the rechargeable unit (12). 
The combination includes the rechargeable unit (12) 
having a charging end (22) and at least one first contact 
(26) associated with the charging end for receiving an 
electrical chargef rom the base unit, the base unit having 
a housing (28) defining a docking point (34) for receiving 
the rechargeable unit, the docking point having a sec- 
ond contact (44) configured for making electrical contact 
with the first contact (26), and the first and second con- 
tacts (26, 44) being configured for facilitating location of 
the rechargeable unit in the docking point. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates generally to re- 
chargeable electronic devices or appliances incorporat- 
ing portable work units and corresponding recharging 
bases or stands, and more specifically to the interrela- 
tionship between corresponding electrical charging con- 
tacts of the work unit and the base unit. 
[0002] Many conventional rechargeable electronic 
appliances, for example electronic hair trimmers or clip- 
pers, as well as shavers, telephones, powered hand 
tools, flashlights, and the like incorporate a rechargea- 
ble hand-held portable work unit which, when not in use, 
engages a stationary base unit which is electrically con- 
nected to a power supply, such as a household current. 
Upon engagement with the base unit, the batteries in 
the portable unit begin to recharge for the next use. This 
recharging is achieved by the electrical connection be- 
tween the rechargeable unit and the base unit, and the 
connection is typically maintained through the physical 
engagement of corresponding metallic contacts located 
on both the rechargeable unit and the base unit. Typi- 
cally there are two such contacts on each device, which 
are located in adjacent relationship to each other. 
[0003] One problem encountered with existing re- 
chargeable electronic devices or appliances is that the 
contacts on the rechargeable unit are usually planar or 
flat, and the contacts on the base unit are flat or radiused 
to form an inverted "U"-shape. Further, the contacts on 
the base unit are biased against the rechargeable unit, 
such as by inherent spring force built into the contact 
members in the base unit. With existing designs there 
is little or no wiping action in some cases. After pro- 
longed use, it has been found that due to the relatively 
limited surface engagement between the contacts, oxi- 
dation develops on the contacts which interferes with 
the electrical connection. Eventually, positive electronic 
connections are no longer achieved between the re- 
chargeable unit and the base unit. 
[0004] Upon closer examination, it has been found 
that the engagement or location and wiping of the con- 
ventional rechargeable units upon the base units is in- 
consistent between respective contacts. However, such 
wiping action occurs principally through downward de- 
flection of the contacts on the base unit. It has been 
found that this arrangement results in intermittent wiping 
action, possibly due to the variability in the spring force 
of the contacts on the base unit. This variability may also 
be due to inadequate weight of the rechargeable unit 
which inadequately deflects the base unit contacts 
downward. A bouncing "diving board" effect or spring 
contact oscillation on the base unit contacts is caused 
by placement of the rechargeable unit on the base unit. 
Also, misalignment of the rechargeable unit to the base 
unit will inhibit wiping. In any event, the wiping action of 
existing contact designs is inconsistent and unreliable 



2 

to the extent that contact oxidation can still occur. 
[0005] Another problem with existing rechargeable 
electronic devices or appliances is that the base must 
be designed so that when the rechargeable unit is 

5 placed on the base, the rechargeable unit is located rel- 
ative to the base unit so that the respective contacts are 
in alignment to ensure effective recharging. Existing 
contact configuration makes this location and the corre- 
sponding alignment difficult to achieve in many applica- 

10 tions. 

[0006] Thus, there is a need for an improved charge 
contact apparatus for a rechargeable electronic device 
or appliance which provides positive electrical connec- 
tion while preventing oxidation with extended use. There 
15 is also a need for an improved charge contact apparatus 
for a rechargeable electronic device or appliance which 
facilitates the physical location of the rechargeable unit 
upon the base unit for effective recharging. 



[0007] The above-listed drawbacks of conventional 
rechargeable electric appliances are addressed by the 
present charge contacts for a rechargeable device 

25 which features a mating configuration between corre- 
sponding opposed contacts on the rechargeable unit 
and the base unit. The contacts are designed so that the 
action of Inserting the rechargeable unit upon the base 
unit causes an enhanced and more consistent relative 

30 wiping action of the contacts to prevent oxidation and 
maintain positive electrical connection for effective re- 
charging. In addition, the configuration of the contacts 
is such that they also perform a locating function which 
facilitates the proper location of the rechargeable unit 

35 upon the base unit. Thus, the rechargeable unit is more 
easily positioned upon the base unit for recharging and 
more secure retention on the base unit. 
[0008] More specifically, the present invention pro- 
vides a charge contact assembly for a rechargeable de- 

40 vice including a rechargeable unit and a base unit, the 
rechargeable unit being engageable on the base unit for 
recharging. The contact assembly includes at least one 
first contact disposed on the rechargeable device, at 
least one second contact disposed on the base unit, at 

45 least one of the at least one first contact and the at least 
one second contact being configured for causing a con- 
sistent wiping contact action between the first and sec- 
ond contacts upon engagement of the rechargeable unit 
with the base unit. 

so [0009] In an alternate embodiment, a combination is 
provided of a rechargeable unit and a base unit config- 
ured for accommodating and recharging the recharge- 
able unit when the base unit is connected to a power 
supply. The combination includes the rechargeable unit 

ss having a charging end and at least one first contact as- 
sociated with the charging end for receiving an electrical 
charge from the base unit, the base unit having a hous- 
ing defining a docking point for receiving the recharge- 
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able unit, the docking point having at least one second 
contact configured for making electrical contact with the 
at least one first contact. At least one of the first and 
second contacts is configured for facilitating location of 
the rechargeable unit in the docking point. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS 

[0010] 

FIG. 1 is an exploded perspective view of a re- 
chargeable unit and a base unit suitable for incor- 
poration of the present charge contact assembly; 
FIG. 2 is a perspective elevational view of the re- 
chargeable unit and base unit of FIG. 1 shown in 
the engaged position; 

FIG. 3 is an end view of a rechargeable unit 
equipped with the present charge contacts; 
FIG. 4 is a cross-section taken along the line 4-4 of 
FIG. 2 and in the direction generally indicated; 
FIG. 5 is a fragmentary enlarged portion of the circle 
5 of FIG. 4; 

FIG. 6 is a first alternate to the embodiment of FIG. 
5; and 

FIG. 7 is a second alternate to the embodiment of 
FIG. 5. 

DETAILED DESCRIPTION OF THE INVENTION 

[0011] Referring nowto FIGs. 1-3, a rechargeable de- 
vice is generally designated 10, and includes a prefer- 
ably portable rechargeable unit 1 2 and a preferably sta- 
tionary base unit 14 upon which the rechargeable unit 
is engaged for recharging purposes. As illustrated, the 
rechargeable unit 12 is a hair trimmer, however the 
present invention is contemplated as being utilized with 
other rechargeable electric devices or appliances, in- 
cluding, but not limited to shavers, flashlights, hand-held 
power tools, telephones and other appliances employ- 
ing hand-held portable units and recharging base units 
or stands. 

[0012] The rechargeable unit 12 includes a housing 
1 6 with a working end 1 8, here equipped with a bladeset 
20. Opposite the working end 18 is a charging end 22. 
In the preferred embodiment, the charging end 22 has 
a pair of holes or apertures 24 which provide access for 
at least one and preferably two contacts 26, which in the 
present application will be referred to as first contacts. 
It is contemplated that the number and positioning of the 
first contacts 26 on the housing 16 will vary to suit the 
application. In the preferred embodiment, the apertures 
24 are formed by opposing halves of the housing 1 6 as 
is known in the art, however other aperture configura- 
tions available to designers in the art are contemplated. 
[0013] Referring now to FIGs. 4 and 5, the base unit 
14 includes a housing 28 having a bottom 30 provided 
with at least one foot 32 (best seen in FIG. 4) for sup- 



porting the base unit upon a substrate such as a table 
or shelf. Another feature of the housing 28 is that it de- 
fines a docking point 34, preferably a docking recess, 
for receiving the rechargeable unit 12. An upper end 36 
of the housing 28 is preferably provided with a cradle 
formation 38 which supports the working end 18 (best 
seen in FIG. 2). Included on the docking recess 34 is a 
floor 40 which is provided with at least one and prefer- 
ably two contact holes or apertures 42 through which 
are accessible a corresponding at least one, and pref- 
erably two second contacts 44. In the preferred embod- 
iment, the floor 40 is inclined to facilitate retention of the 
rechargeable unit 12 in the base unit 14. 
[0014] While, in the preferred embodiment, there are 
two second contacts 44 projecting vertically through the 
contact apertures 42, it is contemplated that the number 
and positioning of the contacts may vary to suit the ap- 
plication, provided that there is at least one contact 44 
constructed and arranged for making physical and elec- 
trical contact with a corresponding first contact 26. In 
this context, it is also contemplated that the second con- 
tacts 44 need not project through the contact apertures 
42, but may be flush or recessed within the apertures, 
depending on the configuration of the first contacts 26. 
As is known in the art, the contact apertures 42 are di- 
mensioned to restrict the movement of the second con- 
tacts 44 toward the cradle 38 when the rechargeable 
unit 12 is not engaged with the base unit 14. 
[0015] In addition to the floor 40, the docking recess 
34 includes a curved wall 46 (best seen in FIG. 1 ) which 
preferably corresponds to the curvature of the housing 
16 of the rechargeable unit 12. As such, the docking re- 
cess 34 forms a receptacle for the charging end 22. An 
important advantage of the present configuration of the 
contacts 26,44 is that the contacts perform a locating 
function for the rechargeable unit 12 upon the base unit 
14. As such, the housing 28 of the base unit 14 need 
not provide as much structural support for the resting 
rechargeable unit 12 as in prior art base units. This al- 
lows the present base unit 14 to be provided in an aes- 
thetically pleasing configuration, with the curved wall 46 
being smaller than in conventional base units. 
[0016] Referring now to FIGs. 4 and 5, an important 
feature of the present charge contact assembly is that 
at least one of the first contacts 26 and the second con- 
tacts 44 are configured for causing an enhanced, more 
consistent wiping contact action between the first and 
second contacts upon engagement of the rechargeable 
unit 12 with the base unit 14. In the context of this ap- 
plication "consistent" wiping refers to the fact that the 
first and second contacts 26,44 are configured such that 
each time the rechargeable unit 12 is placed upon the 
base unit 14 for recharging, there is relative wiping ac- 
tion between the contacts. This is in contrast to prior art 
devices, in which the wiping action was intermittent, 
sporadic or otherwise unreliable to the extent that con- 
tact oxidation still occurred. In the preferred embodi- 
ment, the wiping engagement is created by the first con- 
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tacts 26 defining at least one inclined surface 50, and 
the second contacts wipingly engaging the first contacts 
upon engagement of the rechargeable unit 12 upon the 
base unit 14. More specifically, while other configura- 
tions are contemplated, as described in more detail be- 5 
low, the preferred engagement is a mating one between 
the first and second contacts 26,44, with the first con- 
tacts defining an inverted "V H - shape through the inter- 
section of a pair of the inclined surfaces 50 to form a 
point 52 (best seen in FIG. 5). The inverted T -shape 
narrows toward the working end 18. At least one and 
preferably each of the second contacts 44 are preferably 
fully radiused or at least radiused at a point 54 to form 
an inverted n U"-shape which nests, or is easily located 
within, the point 52. 

[0017] As is known in the art, the second contacts 44 
are preferably elongate, spring-biased members which 
are made to exert a biasing force against the first con- 
tacts 26 upon engagement of the rechargeable unit 12 
and the base unit 14. Due to the inclined configuration 
of the first contacts 26, as the rechargeable unit 12 is 
placed upon the base unit 14 (best seen in FIG. 1), just 
prior to resting the rechargeable unit in place, the point 
54 of at least one, and preferably both of the second 
contacts 44 slidingly and wipingly engages the inclined 
surface 50 of the corresponding first contact 26 to pre- 
vent the formation of oxidation which interferes with 
maintaining positive electrical contact. 
[0018] The preferred inclined construction of the first 
contacts 26 also facilitates the location of the recharge- 
able unit 12 upon the base unit 14 so that the desired 
positive electrical connection may be achieved. Even if 
the rechargeable unit 12 is initially placed upon the base 
unit 14 at an odd angle or otherwise misaligned, the in- 
teraction of the spring-biased second contacts 44 
against the inclined surfaces 50 of the first contacts en- 
sures the desired positive electrical connection. This 
construction also prevents sliding of the rechargeable 
1 2 on the base unit 1 4, and as such addresses a design 
consideration of such base units. 
[0019] While the preferred configuration of the first 
and second contacts 26,44 has been described above, 
it is contemplated that other contact configurations may 
be provided which achieve the same benefits of positive 
electrical connection and physical location. On a funda- 
mental level, at least one and preferably both of the first 
contacts 26 in the corresponding pairs of first and sec- 
ond contacts 26,44 is non-planar, which is distinct from 
the case in prior art rechargeable devices, the latter pro- 
moting oxidation of the contacts as described above. 
[0020] Referring now to FIGs. 6 and 7, while it is pre- 
ferred that the first contacts 26 include at least one in- 
clined surface 50 which is inclined toward the working 
end 18, it is also contemplated that the at least one in- 
clined surface 50, indicated here as 50', may alterna- 
tively be inclined toward or from the charging end 22, 
even extending beyond the charging end to engage a 
partially or totally recessed portion 54' of the second 



contact 44 on the base unit 14. Accordingly, the second 
contacts 44, instead of being radiused, may in some 
cases also have inclined portions 54* which are config- 
ured to mate with the extending inclined portions of the 
first contacts 26, as long as a wiping action is achieved 
between the respective contacts upon engagement of 
the rechargeable unit 12 with the base unit 14. As best 
seen in FIG. 7, it is also contemplated that the first con- 
tacts 26 may also be radiused at 56' in the same manner 
as the second contacts 44, and engage inclined surfac- 
es 58 on the second contacts 44 (FIG. 7). 
[0021] Referring again to FIG. 4, it is preferred that 
the second contacts 44 are elongate, inherently spring- 
biased members having a lower end 60 which is physi- 
cally and electrically connected to a printed circuit or 
"pc" board 62. As is well known in the art of recharging 
base units 14, the circuit board 62 has a transformer 64 
and other elements of an electrical circuit on an upper 
surface 66. Also, while other types of rechargeable units 
1 2 are contemplated, the preferred embodiment depicts 
a hair trimmer, which is provided with a motor 68 for driv- 
ing the bladeset 20 through an eccentric linkage (not 
shown). The operation of a trimmer of the type suitable 
for the present invention is disclosed in greater detail in 
U.S. Patent Nos. 5,068,966 and 5,606,799 which are 
incorporated by reference herein. 
[0022] Thus, it will be seen that the present charge 
contact assembly 26, 44 is constructed to provide a con- 
sistent mutual wiping action between the contacts upon 
engagement of the rechargeable unit 12 with the base 
unit 14. This wiping action, which may be obtained with 
a variety of configurations, maintains the contacts in 
good condition and prevents the formation of unwanted 
oxidation. In addition, the mating configuration of the 
charge contacts 26, 44 also provides a locating function 
which helps retain the rechargeable unit 12 upon the 
base unit 14. 

[0023] While a particular embodiment of the charge 
contacts for rechargeable device of the invention has 
been shown and described, it will be appreciated by 
those skilled in the art that changes and modifications 
may be made thereto without departing from the inven- 
tion in its broader aspects and as set forth in the follow- 
ing claims. 



Claims 

1. A combination of a rechargeable unit (12) and a 
base unit (14) configured for accommodating and 
recharging said rechargeable unit when said base 
unit is connected to a power supply, said combina- 
tion comprising: 

said rechargeable unit (12) having a charging 
end (22) and at least one first contact (26) as- 
sociated with said charging end for receiving an 
electrical charge from said base unit (14); 
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said base unit (14) having a housing (28) defin- 
ing a docking point (34) for receiving said re- 
chargeable unit (12), said docking point having 
at least one second contact (44) configured for 
making electrical contact with said at least one 
first contact (26); and at least one of said first 
and second contacts (26,44) being configured 
for facilitating location of said rechargeable unit 
(12) in said docking point (34). 

2. The combination of claim 1 wherein said at least 
one of said first and second contacts (26, 44) are 
also configured for wiping engagement with each 
other upon the location of said rechargeable unit in 
said docking point for facilitating electrical connec- 
tion between said base unit and said rechargeable 
unit. 

3. The combination of claim 1 wherein said base unit 
(14) also includes an upper support formation (36) 
for supporting said rechargeable unit on said base. 

4. The combination of claim 1 wherein said base unit 
(1 4) is provided with a pair of openings (42) through 
which said second contacts (44) are accessible, 
said openings being dimensioned to restrict the 
movement of said second contacts to facilitate pos- 
itive engagement with said first contacts (26). 

5. The combination of claim 1 wherein corresponding 
ones of said first and second contacts (26,44) are 
configured for mating, wiping engagement for facil- 
itating the establishment of an electrical connection 
there between. 

6. The combination of claim 1 wherein said docking 
point (34) includes an inclined floor (40) configured 
for facilitating retention of the rechargeable unit (12) 
upon said base unit. 

7. A charge contact assembly for a rechargeable de- 
vice including a portable rechargeable unit (12) and 
a stationary base unit (14), the rechargeable unit 
being engage able on the base unit for recharging, 
said contact assembly comprising: 

a pair of first contacts (26) disposed on the re- 
chargeable device (12); 
a pair of second contacts (44) disposed on the 
base unit (14); 

at least one of said first contacts (26) and said 
second contacts (44) being configured for 
causing a wiping contact action between said 
first and second contacts upon engagement of 
the rechargeable unit (12) with the base unit 
(1 4) , said wiping engagement being created by 
said first contacts (26) defining at least one in- 
clined surface (50), and said second contacts 



(44) wipingly engaging said first contacts (26) 
upon engagement of the rechargeable unit (12) 
upon the base unit (14). 

5 8. A charge contact assembly for a rechargeable de- 
vice including a rechargeable unit (12) and a base 
unit (14), the rechargeable unit being engageable 
on the base unit for recharging, said contact assem- 
bly comprising: 

10 

at least one first contact (26) disposed on the 
rechargeable device (12); 
at least one second (44) contact disposed on 
the base unit (14); 

15 at least one of said at least one first contact (26) 

and said at least one second (44) contact being 
configured for causing a consistent wiping con- 
tact action between said first and second con- 
tacts upon engagement of the rechargeable 

20 unit with the base unit. 

9. The assembly of claim 8 wherein said configuration 
of said first and second contacts (26, 44) facilitates 
location of the rechargeable unit (12) on the base 

25 unit (14). 

10. The assembly of claim 8 wherein said configuration 
of said first and second contacts creates a mating 
engagement. 

30 

1 1 . The assembly of claim 8 wherein at least one of said 
first contacts (26) is non-planar. 

12. The assembly of claim 8 wherein said first contacts 
35 (26) define at least one inclined surface (50). 

13. The assembly of claim 8 wherein the rechargeable 
unit (12) has a working end (1 8) and a charging end 
(22), and at least one of said first contacts (26) has 

40 at least one inclined surface (50) which is inclined 
toward said working end (18). 

1 4. The assembly of claim 8 wherein at least one of said 
contacts (44) on the base unit (14) has at least one 

45 inclined surface for providing a wiping engagement 
with said contacts of the rechargeable unit. 

1 5. The assembly of claim 8 wherein at least one of said 
contacts (26,44) on at least one of the base unit (14) 

50 and the rechargeable unit (1 2) has a radiused con- 
figuration. 

16. The assembly of claim 8 wherein said wiping en- 
gagement is achieved by engagement of a radiused 

55 contact with an inclined surface contact. 

17. The assembly of claim 8 wherein said wiping en- 
gagement is achieved by engagement of two in- 
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dined surfaces (50, 54). 

18. The assembly of claim 8 wherein each of said at 
least one first contacts forms an inverted M V"-shape 
which narrows toward a working end of said re- 5 
chargeable unit. 

19. The assembly of claim 8 wherein each of said at 
least one first contacts forms a "V-shape which 
narrows from a charge end of said rechargeable 10 
unit. 
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FIG. 3 
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FIG. 2 
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